Sevoflurane-induced structural changes in a four-alpha-helix bundle protein.
The mechanisms whereby volatile general anesthetics reversibly alter protein function in the central nervous system remain obscure. Using three different spectroscopic approaches, evidence is presented that binding of the modern general anesthetic sevoflurane to the hydrophobic core of a model four-alpha-helix bundle protein results in structural changes. Aromatic residues in the hydrophobic core reorient into new environments upon anesthetic binding, and the protein as a whole becomes less dynamic and exhibits structural tightening. Comparable structural changes in the predicted in vivo protein targets, such as the gamma-aminobutyric acid type A receptor and the N-methyl-D-aspartate receptor, may underlie some, or all, of the behavioral effects of these widely used clinical agents.